Citrus Leafminer in California Citrus
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Where is Citrus Leafminer a pest?
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. Citrus Leafminer Distribution

What is the damage caused by Citrus Leafminer?




CLM is most commonly found on citrus and related plants in the family Rutaceae. All types of
citrus leaves (e.g., grapefruit, pummelo, lime, lemon, and orange) are fed upon. In addition, CLM
may feed upon kumquat and calamondin leaves. A few other species of plants in other plant
families have been reported to have CLM feeding damage. However, upon further testing, CLM
larvae would not complete development on these plants.

Adult CLM moths are active in the morning and the evening. During the evening hours, female moths lay
their eggs singly on the lower side of an expanding citrus leaf. Each female moth may lay between 18 - 76
eggs (mean of 48 eggs) during her life (2 - 7 days). The eggs hatch in 2 - 10 days, and the young larvae begin
mining the leaf surface. Typically, the mining occurs only on the lower side of the leaf, and there is only 1 mine
per leaf. However, when large densities of CLM are present, both sides of the leaf may be mined, and 2 or
more mines may be found on each leaf. CLM larvae complete 4 instars within the mines in 10 - 20 days.
Pupation occurs within the mine in a special pupal cell at the leaf margin. Pupation lasts from 5 - 22 days.
The adult moths emerge from the pupae at dawn. The entire life cycle of CLM takes 1.5 - 8 weeks to complete
depending upon temperature conditions. In the desert valleys of southern California, there are multiple,
overlapping generations per year.

In areas where CLM is present or suspected of being present, scouting for CLM can begin when 50%
of the trees are producing flush growth. To determine if CLM is present, new flush growth should be
examined. On the apical terminals (10 leaves at the top of the branch), the smallest leaves may harbor
CLM eggs and small larvae that are very difficult to see. The next leaves on the branch are several days
older and may harbor larvae and pupae. These are the leaves to examine carefully with a hand lens for
CLM life stages.

One monitoring plan that has been suggested for detection of CLM in a mature grove involves
selecting 10 trees at random in each acre of a grove during a period when 50% of the trees are
producing flush growth. For each tree, 2 apical terminals with flush growth are collected. The goal is to
collect 20 terminals and approximately 200 leaves per acre. These apical terminals are then examined
with a hand lens for active mines with live larvae or pupae. A live CLM larva will move within the mine, is
a pale color, and leaves a trail of clear liquid one to two body lengths behind it. If any larvae or pupae
are found, a sample should be submitted to your local County Agricultural Commissioner or UCCE
Farm Advisor for positive identification.

Research conducted in Florida has shown that CLM will not harm mature tress (older than 4 years
of age) provided the trees have adequate fertilizer and water at the appropriate times of the year.
Typically, CLM densities are low in the spring when mature trees are producing leaf growth that will
make the current season’s crop, and so, the damage is not heavy enough to reduce yield. In Florida, the
CLM populations continue to increase on flush growth throughout the year, reaching the highest
densities in the fall and winter. In California, the populations are low in the spring, seem to be
suppressed by summer heat and decline until September - November when they increase to their
highest levels. Most citrus, except for limes, can tolerate this damage without economic loss of the crop
provided general tree health is maintained.

In Florida, biological control in the form of parasitic wasps plays a significant role in the
management of CLM. Native natural enemies may cause more than 50% mortality of CLM larvae and
pupae. In addition, an introduced parasite, Ageniaspis citricola, has provided more than 90% mortality
on CLM populations in some areas of Florida. Close relatives of the native natural enemies found in
Florida exist in California, and with time, they will likely attack California CLM populations. A program




has been initiated to encourage these natural enemies to attack CLM. One promising candidate is
Cirrospilus coachellae, a parasite of citrus peelminer (Marmara gulosa) native to the Coachella Valley.
In addition, plans have been made to import A. citricola for release in the coastal areas of California
once CLM arrives in these citrus growing areas. This parasite requires habitats with high humidity to
survive and so, it will not be effective in inland areas.

Populations observed in mature citrus in California thus far have not been heavy enough to
warrant insecticidal control. Avoiding insecticides for CLM will help conserve native natural
enemies for CLM as well as other insect pests within the grove. Chemical control of CLM in mature
trees is extremely difficult - treatments are rarely effective and can lead to upsets of CLM and other
pests due to reductions in natural enemy populations. This insect can complete its life cycle in as
short as 14 days and attacks only new flush growth. During a flush period, new growth is continually
being produced, so insecticide applications made at a particular time will not protect new growth that
appears after the application.

To slow the northward spread of CLM in California, good sanitation at harvest should be
practiced. Because CLM inhabits the leaves as larvae and pupae and may be at its heaviest densities
at harvest time, care should be taken to eliminate leaves from the harvest bin. Late instar larvae and
pupae within the leaves may have time to complete development while the fruit is being transported
and stored in the bins, and emerge as moths in a new, uninfested area of California.

Young citrus trees (those less than 4 years of age) will have their growth slowed and in some
cases may be Kkilled if defoliation caused by CLM feeding is continuous. In Florida, young trees will
flush continuously and allow CLM to increase to very high densities. In California, we have not had
CLM present in young trees long enough to know if they can maintain their populations during the
summer. We observed that CLM did not survive the summer Imperial Valley heat in mature trees, and
it may respond the same way in young trees. In Florida, it is recommended that insecticidal
applications begin when 30% of the new, emerging leaves have active CLM mines. For
recommendations on timing, rates, and insecticides, please see the companion document, or contact
your local UCCE Farm Advisor.

Trees in citrus nurseries must be protected from CLM. Feeding by CLM on nursery trees can
result in a reduction in growth and vigor, and in extreme cases, may Kill the young tree. Insecti-
cide recommendations that will assist in managing CLM populations and maintaining tree health
within the nursery are given in the companion document.
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What does Citrus Leafminer look like?
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